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WOUND HEALING
- Endothelium 
ECM
- Cytoskeleton
- Metabolism
- Tensegrity
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• ECM in Wound Healing
- Critical facilitator
- Provides structure and support
- Reservoir for growth factors
- Mediates Interactions
 Cell-cell 
 Cell-matrix
 Matrix protein
- Cell Behavior and Function
 Adhesion, proliferation
 Migration, differentiation
 Gene expression
Extacellular Matrix
 Communication of ECM
• Fibroblasts
• Muscle Cells
• Endothelial Cells
- Movement
- Mechanics
- Tension Homeostasis
 Type of  Fibroblasts
• Papillary > reticular
• Wound > dermis
- Traction
- Integrins (αβ)
Grinnell F. Annu Rev Cell Dev Biol 2010;26:335-361. 
Extracellular Matrix
 Relation with GF - Contraction
• PDGF
- Contracts floating matrix
• MT1-MMP regulates contraction
• Protein G
 Contraction Matrix / Wound
• Granulation Tissue
- Myofibroblasts – Actin 1
• Margins of wound
- Cellular Migration
Grinnell F. Annu Rev Cell Dev Biol 2010;26:335-361. 
• ECM
- Collagen I, III & Fibronectin
- Abnormal structure & composition
- > MMP, < TIMOs
- Degradation growth factors
- Interrupts signaling endothelial cell
- Keratinocyte migration
- Impairs angiogenesis
- Impairs re-epithelialization
Redox signaling - key regulator of wound healing - ECM
• Chronic wounds have alkaline pH
• Increase protease (MMP & TIMP)
• Antimicrobial efficacy
• Biofilms 
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Vining et al. Molec Cell Biol 2017, DOI:10.1038/nrm.2017.108 
YAP / TAZ
Hansen CG, et al. Trends Cell Biol 2015;1140:1-15 
Neutrophils Diapedesis

Mitra A, et al. PNAS 2017:1-10.doi/10.1073/pnas.1618007114  
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Hypermetabolism &
Mitochondrial Disfunction
• Thermogenesis
• 90% O2 consumption in mitochondria - 80% > 
ATP
• Respiratory capacity of mitochondria of the 
muscle correlates with body VO2 and insulin  
sensibility in vivo
• Muscle consumption at rest of 20% O2 –
affects body O2 content
• Hyper metabolism is reduced with 
improvement of mitochondrial capacity
Ogunbileje JO, et al. Am J Physiol Endocrinol Metab 2016;311:E436-E448
Hypermetabolism &
Muscle Hypercatabolism
• > Mitochondrial consumption of O2
• > mTORC1 pathway activity
• > Oxidative stress markers
• > Mitochondrial damage
• > Protein (UPR) damage
- Proteases
- Translocases
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Mitra A, et al. PNAS 2017:1-10.doi/10.1073/pnas.1618007114  
Geometry of Cell
TNFα > NFkB
Xiao W, et al. J Exp Med 2011;208(13):2581-2590
Sood RF, et al. J Trauma Acute Care Surg 2016;80(2):250-257 
Genomic Storm
Microarray

Inflamo Chip
AANAT bruton tirosine kinase PKC / TLR / NFKB / 
ABCB1 ATP binding cassette subfamily B member 1 resistencia colchicina , enfermedad inflamatoria intestinal, metabolismo
ACADVL acyl-CoA deshidrogenase very long chain metabolismo acidos graosos COA deshidrogenasa
ACTA2 Actin alpha 2 smooth muscle aorta smooth muscle dysfunction, moyamoya disease, EPHA, PTK, right ventricular cardiopathy
ACTB Actin beta binding proteins dystonia, baraitser-winter syndrome 1, EPHA, right ventricle cardiomyopathy, RNA polymerase 2
ACTC1 Actin alpha cardiac muscle cardiomyopathy, Atrial septal defect 5, cardiac muscle contraction, striated muscle contractionATPase, myosin 
ACTING
ACTN4 actin alpha 4 glomerosclerosis, nephrotic syndrome, tight junction, RNA binding and protein homodimerization
ACVR1B actin A receptor type 1B pancreatic cancer, NODAL, embryonic stem cell, PTK, TGFBR1, activin, SMAD, BMP, IGSF1
ACVR2B activin a receptor type 2b visceral heterotaxy, DREAM, AKT, SMAD, IGSF1
ADAMTS9-AS2 acyl-COA deshidrogenasa, C4 a C12 cadena rectas Metabolismo, peroxisone proliferator activated receptor alpha (PPAR)
ADAR adenosine deaminase, RNA specific iFN gama, immune system, dyschromatosis symmetrica hereditaria, aicardi-goutieres syndrome 6, BLCAP, PKR, HOTSPOT1
ADIPOQ adiponectin, C1Q and collagen domain containing adiponectin deficiency, metabolism, ATP synthesis by chemiosmotic coupling proteins, NFKB, cell growth, healing, tissue remodeling 
ADM adrenomedulin malingnant hypertension, pulmonary hypertension, GPCR, myometrial relaxation/contraction
ADORA1 adenosine A1 receptor brain ischemia, ischemia, GPCR, peptine ligand binding receptors 
ADRA2B adrenoreceptor alpha 2b epileps myoclonic/family GPCR, peptide ligand binding receptors, g protein 
ADRB2 adrenoreceptor beta 2 Asthma, obesity, GPCR, ESR1, ESR2
AGER advance glycosylation end product specific receptor diabetic angiopathy, thymic hyperplasia, TLR4, AGE/RAGE pathways in diabetic complications, BCAM
AGPS alkylglycerone phosphate synthase chondrodysplasia punctata, rhizomelic, metabolism, peroxisome, FAD binding, oxidoreductase activity 
AHR aryl hydrocarbon receptor eosinophilic fasciitis, seborrheic dermatitis, breast cancer, lipid metabolism, PPARalpha, CYP1A1, circadian clock
AKT Serine/Threonine Kinase proteus syndrome, Cowden Syndrome, VGEF pathway, GPCR
ALB Albumina metabolism, vesicle mediated transport, chaperone
ALDH1L1 aldehyde dehydrogenase 1 family member L1 methanol poisoning, pilocytic astrocytoma, folate-alcohol and cancer pathways and metabolism
ALDH1L1-AS2 ALDH1L1 Antisense RNA2 RNA gene non coding
ALG2 asparagne-linked glycosylation 2 homolog congenital disorder of glycosylation, myasthenic syndrome, congenital tubular aggregates, Golgi transport metabolism
ALK anaplastic lymphoma receptor tyrosine kinase neuroblastoma, inflammatory mioblastic tumor, glioma, activation cAMP dependent PKA, LTKlymphoma non-small cell lung cancer
AMPC
AMPD1 Adenosine monophosphate deaminase 1 myopathy x myoadenylate deficiency, AMPD1 deficiency, metabolism, purine metabolism (KEGG) 
AMPK AMP protein kinase myotonia, mTOR, obesity, energy metabolism, tau and amyloid metabolism
ANG1 angiopoietin 1 pyogenic granuloma, twin to twin transfusion syndrome, ret syngnalin, immune system, TK, PI3K, AKT
ANG2 angiopoietin 2 placenta accreta, placental insufficiency, cell surface endothelial interaction, VEGF
ANK1 ankyrin 1 membran protein spectri-actin cytoskeleton, cell interactions, spherocytosis, L1CAM, transport to golgi
ANP natriuretic peptide receptor 1 guanylyl cyclases, congestive heart failure, acromesomelic dysplasia, cardiac conduction, g-beta gamma signaling, PKT
ANXA1 annexin 1 hairy cell leukemia, brain edema, GPCR, peptide ligand binding receptor, phagocytosis, actin-cytoskeleton, immunity
ANXA2 annexin 2 keloid formation, pancreatic cancer, bone metabilism, immune system TK, osteoclast
AP1 AP transcription factor subunit, Jun proto-oncogene avian sarcoma virus, malignancies, brain sarcoma, pertrusis, TLR4, retinoblastoma, 
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